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PRELIMINARY AMENDMENT 


Philip C. Mendes da Costa 
B,$c, (Chem. Eng.), LL.B. 
416 957 1695 pmdccssta@bere8kinparr.com 

Your Reference: 09/239,860 
Our Reference: 5562-966/PMdC 


The Commissioner of Patents 
& Trademarks 
Washington, D.C. 
U.S.A. 20231 

Dear Sir: 

Re: Continuation of United States Patent Application Serial No. 09/239,860 

For: UPRIGHT VACUUM CLEANER WITH MOTOR ON TOP 

Filed: January 29, 1999 
Applicant: Conrad etaL 

Prior to examination on the merits, please amend the above-identified application as 
follows: 

IN THE TITLE : 

Please amend the title to read as follows: 

-UPRIGHT VACUUM CLEANER WITH CYCLONIC AIR FLOW- 

INTHESFf-CIRCATION: 

Please amend the specification as follows: 
gage 1. 

At Line 1, after "The present application is" insert 

- a division of Application No. 09/239,860, fifed January 29, 1999, now pending, 
which in turn is a - 

gag e 7, 

At line 20: delete "and" 

At line 23: after "position", delete "and insert" and replace with 


Box 401, 40 King Street West, Toronto, Ontario. Canada M5H 3Y2 
416 364 7311 fax: 416361 1S98 www.befeskmparr.eom 
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- and, - 

At line 24: Insert - Figure 15 Is an elevatronal view of the vacuum cleaner when nunc 
from the wall. - 

Raws ,8* 

At line 19: after "first" insert -of- 
Page ,12, 

At tine 5: delete "32" and insert -56- 
Page 14, 

At line 8: delete "62" and insert --60- 
Eag e 16 

At line 27; after "art.", insert - For example, as shown in Figure 15, hanger mount 84 
may be fixed to wall 88 by a mounting means such as a nail or screw 86. Mounting 
means 84 is adapted for engaging hanger 82. Accordingly, as shown in Figure 15, 
hanger 82 is received in hanger mount 84 when the vacuum cleaner is configured to 
the towered storage position and raised above the floor so that hanger 82 may be 
received in hanger mount 84. - 

IN THE DRAWINGS: 

Please add new Figure 15. 
IN THE ABSTRACT- 

At line 1, delete "comprises" and insert -has-. 


INTHECIAIMS: 

Please cancel Claims 1 through 21 as numbered in the attached copy of the parent 
application as filed, without prejudice to or disclaimer of the subject matter recited 
therein. 


Please add new Claims 22 through 30, as follows: 
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22. A vacuum cleaner comprising; 

(a) a housing defining a cyclonic airflow chamber for separating contaminants 
from a suction airstream, said housing further comprising an inlet for said cyclonic 
airflow chamber and an outlet for said cyclonic airflow chamber; 

(b) a dirt container selectively mounted in said housing for receiving and 
retaining dirt and dust separated from said suction airstream; 

(c) a nozzle base including a main suction opening, said main suction opening 
being fluidically connected with said cyclonic airflow chamber inlet; 

(d) an airstream suction source having an inlet disposed adjacent said 
cyclonic airflow chamber outlet and a suction source exhaust outlet spaced from said 
cyclonic airflow chamber, said suction source selectively establishing and 
maintaining an approximately linear suction airstream from said outiet of said cyclonic 
airflow chamber to said inlet of said airstream suction source; and, 

(e) a main fitter assembly positioned between said cyclonic airflow chamber 
and said suction source for filtering contaminants from said suction airstream. 

23. The vacuum cleaner as set forth in claim 22 wherein said filter element is 
approximately cyfindrical in shape. 

24. The vacuum cleaner as set forth in claim 23 wherein said filter element has a 
convoluted outer surface. 

25. The vacuum cleaner as set forth in claim 22 wherein said cyclonic airflow 
chamber inlet is disposed tangentially adjacent an outer periphery of said cyclonic 
airflow chamber and said cyclonic airflow chamber outlet is parallel to a longitudinal 
axis of said cyclonic airflow chamber. 

26. The vacuum cleaner as set forth in claim 22 further comprising a final filter 
assembly positioned on one of said housing and said nozzle base, said final filter 
assembly being in fluid communication with said suction source exhaust outlet for 
filtering said suction airstream exhausted from said suction source into the 
atmosphere. 

27. The vacuum cleaner as set forth in claim 26 wherein said final filter assembly 
comprises a high efficiency particulate arrest (HEPA) ftlter media. 

28. An upright vacuum cfeaner comprising: 

(a) an upright housing section including a handle; 

(b) a nozzle base section hingedly interconnected with the upright housing 
section, said nozzle base section including a main suction opening formed in an 
underside thereof; 

(c) a cyclonic airflow chamber defined fn said upright housing section for 
separating dust and dirt from a suction airstream, said cyclonic airflow chamber 
including an air intet and air outlet; 
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(d) a suction source located in one of said upright housing section and said 
nozzle base section and having a suction airflow inlet in fluid communication with said 
cyclonic chamber outlet and a suction airflow outlet; 

(e) a main filter assembly located between said cyclonic airflow chamber and 
said suction source for filtering residual dust and dirt from a suction airstream as it 
flows through said cyclonic airflow dust and dirt separating chamber; and, 

(f) wherein an inlet of said suction source is colinear with said cyclonic 
chamber outlet. 

29. The upright vacuum cleaner as set forth in claim 28 further comprising a final filter 
assembly located on one of said housing and said nozzle base, said final filter 
assembly being in fluid communication with said suction airflow outlet of said suction 
source for filtering said suction airstream exhausted by said suction source prior to 
said suction airstream being dispersed into the atmosphere and wherein said final 
filter assembly comprises a high efficiency particulate arrest (HEPA) filter media. 


30. The upright vacuum cleaner as set forth in claim 28 further comprising a dirt cup, 
wherein said cyclonic airflow chamber is defined within said dirt cup and between an 
interior wall thereof and an exterior wall of said main filter assembly. 


REMARKS 

This is a voluntary divisional application of Application No. 09/239,860, filed January 
29, 1999. ("the '860 Application"), A Notice of Allowance issued In the '860 
Application on June 20, 2000, and the issue fee was paid on September 18, 2000. 
Claims 22 through 30 are pending, with Claims 22 and 28 being independent. 
Original application Claims 1 through 21 have been cancelled without prejudice. 
Claims 22 through 30 have been added. The title has been amended. The 
specification has been amended, Figures 3, 5 and 6 have been corrected and new 
drawing Figure 15 has been added, in order to incorporate those amendments made 
in the '880 Application. 

Applicant also claims priority under 35 U.S.C. § 120 to Application No. 09/227,534, 
fifed January 8, 1999, based upon the fact that the parent '860 Application was filed 
as a continuation-in-part of that application. 
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STATEMENT UNDER 37 CFR ^ Mffftt) 

,n accordance with the provisions of 37 CFR 1.607(c), the Examiner is respectfully 
advised that newly added Claims 22 through 30 have been copied exactly or in 
modified form from Claims 1, 3 through 7, 9, 10 and 14 of U.S. Patent No 6 070 291 
to Kenneth W. Bair, et al. ("Bair et ai. '291"). 

The Bair et af. '291 patent issued on June 6, 2000, and is of record as assigned to 
Royaf Appliance Mfg. Co.. of Cleveland, OH. The '860 Application and the present 
divisional application are of record as assigned to Fantom Technologies inc of 
Ontario, Canada. 

Applicant has copied claims from Bair ©t af. '291 for the purpose of provoking an 
interference with that patent Support for the copied claims and the identification of a 
proposed count for the interference will be submitted in a separate Request for 
Interference, which will be filed in due course. In the meantime, if the Examiner 
reaches this case for action prior to receipt of the Request for interference, the 
Examiner is requested to telephone the undersigned before acting on the subject 
application. 

Applicant also includes an Associate Power of Attorney with the application papers. 
Applicant's associate U.S. attorney, Warren E. OJsen (Reg. No. 27,290) may be 
reached in his Washington, D.C. office by telephone at (202) 530-1010. Ail 
correspondence should continue to be directed to the principal attorneys, in Toronto, 
Ontario, Canada. 


Respectfully submitted, 



Philip C. Mendes da Costa 
Registration No. 33,106 
/ms 
End. 
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HELMUT GERHARD CONRAD 


Title : UPRIGHT VACUUM CLEANER 

This application is a continuation of application serial 
number 09/239,860 filed on January 29, 1999. 

FIELD OF THE INVENTION 

The present invention relates generally to upright 
vacuum cleaners incorporating at least one cyclonic separation 
stage. 

BACKGROUND OF THE INVENTION 

Various types of vacuum cleaners are traditionally 
produced. These include built in vacuum cleaners, canister 
vacuum cleaners and upright vacuum cleaners. Upright vacuum 
cleaners have a ground engaging portion and an upwardly 
extending portion. The ground engaging portion typically has 
wheels for movement of the cleaning head across a floor and a 
suction inlet for the intake of dirty air into the vacuum cleaner. 
The upwardly extending portion comprises the filter means for 
removing dirt which is entrained in the air. The upwardly 
extending portion generally has a handle for guiding the vacuum 
cleaner across the floor. 

Traditionally in upright vacuum cleaners, the motor to 
draw the dirty air through the vacuum cleaner is positioned in the 
ground engaging head and the upward extending portion is 
pivotally mounted to the upper portion of the ground engaging 
member at a position adjacent the motor. 

More recently, cyclonic technology has been introduced 
commercially into canister and upright vacuum cleaners. See for 
example United States Patent Numbers 4,373,228; 4,571,772; 
4,573,236; 4,593,429; 4,643,748; 4,826,515; 4,853,008; 4,853,011; 5,062,870; 
5,078,761; 5,090,976; 5,145,499; 5,160,356; 5,255,411; 5,358,290; 5,558,697; 
and RE 32,257. These patents disclose a novel approach to vacuum 
cleaner design in which sequential cyclones are utilized as the 
filtration medium for a vacuum cleaner. Pursuant to the teaching of 
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-these-patents, the first sequential cyclone is designed to be of a lower 
efficiency to remove only the larger particles which are entrained in 
an air stream. The smaller particles remain entrained in the air 
stream and are transported to the second sequential cyclone which is 
5 frusto-conical in shape. The second sequential cyclone is designed to 

remove the smaller particles which are entrained in the air stream. 
If larger particles are carried over into the second cyclone separator, 
then they will typically not be removed by the cyclone separator but 
exit the frusto-conical cyclone with the air stream. 

10 The advantages of cyclonic separation have been 

combined with an upright vacuum cleaner to provide a household 
cyclonic vacuum cleaner, as shown in U.S. Patent No. 4,593,429 to 
Dyson. As shown in Figure 1, this vacuum cleaner 10 essentially 
comprises a large, outer cylindrical cyclone 12, with an inner cyclone 

15 14 nested therein, which is mounted on a ground engaging member 

or floor-cleaning head and provided with a push handle for 
convenient movement of the unit. A motor, located in the floor 
cleaning head, draws air through the cleaning head and into an 
intake conduit 16, which delivers air to the dirty air inlet 18 of the 

20 outer cyclone container 12. From the outer cyclone the air flows 

into inner, nested dust separating cyclone 14, and from there, 
continues on through the vacuum motor to a clean air exhaust port. 

The air intake conduit 16 connects the floor cleaning 
head and the dirty air inlet in air flow communication. Air intake 

25 conduit 16 extends upwardly along the outside of outer cyclone 

container 12 generally parallel to the longitudinal axis of the 
cyclones 12, 14. At a position adjacent air inlet 18 to outer cyclone 
12, air intake conduit 16 bends 90° and travels inwardly to provide a 
tangential air flow inlet to air inlet 18 of outer cyclone container 12. 

30 In use, air intake conduit 16 may become blockage. If 

the blockage occurs at a midpoint of the conduit, it may be difficult 
to clear the blockage. While a clean out port may be provided, the 
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port may not be located near where the blockage occurs. Further, the 
addition of a port increases the cost and complexity of the 
manufacture of the product. 

A bend in a conduit for a fluid causes a turbulent 
5 pressure loss in the conduit as the fluid travels through the bend in 

the conduit and the greater the sharpness of the bend, the greater 
the pressure loss. The pressure loss in the air flow decreases the 
amount of suction which can be generated at the cleaning head of 
the vacuum cleaner for any given motor in the vacuum cleaner and 
10 therefore the efficiency of the vacuum cleaner. 

One disadvantage of cyclonic vacuum cleaners is the 
amount of power which is required to create an air flow sufficient to 
convey the dirty air through the cyclones at sufficient speeds to 
maintain the air flowing cyclonically through the cyclones. 


15 SUMMARY OF THE INVENTION 

In accordance with the instant invention, there is 
provided an upright vacuum cleaner comprising: 

(a) a cleaning head for cleaning a surface; 

(b) an upper body portion mounted on the cleaning 
20 head, the upper portion having a longitudinally 

extending axis and comprising: 

(i) at least one cyclone having an air entry port; 
and, 

(ii) a motor positioned above the at least one 
25 cyclone and in air flow communication with the 

at least one cyclone. 
In accordance with the instant invention, there is also 
provided an upright vacuum cleaner comprising: 

(a) a cleaning head for cleaning a surface having a 
30 forward portion and two spaced apart rear portions 

extending rearwardly from the forward portion; 
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(b) an upper body portion mounted on the cleaning 
head, the upper portion having a longitudinally 
extending axis and at least one cyclone having an air 
entry port, the upper body portion mounted on the 
5 cleaning head at a position forward of the spaced apart 

rear portions, the spaced apart rear portions defining 
on open space therebetween sized for receiving the 
upper body portion therebetween when the upper body 
portion is in the lowered storage position. 
10 In one embodiment, the cleaning head has a forward 

portion including an opening in air flow communication with the 
at least one cyclone and two spaced apart rear portions extending 
rearwardly from the forward portion, the spaced apart rear portions 
defining on open space therebetween, the upper body portion 
15 mounted on the cleaning head at a position forward of the spaced 

apart rear portions. 

In another embodiment, the upper portion is 
positionable in a lowered in use position wherein the 
longitudinally extending axis is at an angle of 40° to the vertical and, 
20 when the upper body portion is in the lowered in use position, the 

centre of gravity of the upper body portion is positioned above the 
open space. The upper body portion may further comprise a handle, 
the weight of the handle in the lowered in use position being 2 lbs. 
or less. 

25 The spaced apart rear members may have floor 

contacting members such as glides or wheels adjacent the ends 
thereof. The floor contacting members may be positioned 
rearwardly of the centre of gravity when the upper body portion is 
in the lowered in use position. 

30 In another embodiment, the upper body portion is 

pivotally connected to the cleaning head whereby the upper body 
portion is moveable between an in use position in which the upper 
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body portion extends upwardly and rearwardly from the cleaning 
head and a lowered storage position in which the upper body 
portion extends generally rearwardly from the cleaning head. The 
cleaning head may have a forward portion and two spaced apart rear 
5 portions extending rearwardly from the forward portion, the upper 

body portion mounted on the cleaning head at a position forward of 
the spaced apart rear portions, the spaced apart rear portions 
defining on open space therebetween sized for receiving the upper 
body portion therebetween when the upper body portion is in the 
10 lowered storage position. 

In another embodiment, the vacuum cleaner further 
comprises a mounting member engageable with a support member 
mounted on a wall whereby the vacuum cleaner may be hung flush 
against the wall when the upper body portion is in the lowered 
15 storage position. 

In another embodiment, the vacuum cleaner further 
comprises a second cleaning member positioned downstream from 
the at least one cyclone. 

In another embodiment, the vacuum cleaner further 
20 comprises an air outlet to the at least one cyclone for passage 

therethrough of air, the air passing generally upwardly from the air 
outlet to the motor. 

In another embodiment, the second cleaning member 
is an electrostatic cleaning member. 
25 In another embodiment, the second cleaning member 

is positioned between the at least one cyclone and the motor. 

In another embodiment, the second cleaning member 
comprises at least one second cyclone. 

In another embodiment, the second cleaning member 
30 comprises a plurality of second cyclones. 

In another embodiment, the second cleaning member 
is positioned between the at least one cyclone and the motor, the 


vacuum cleaner further comprising an air outlet to the at least one 
cyclone and an air outlet to each of the at least one second cyclones, 
the air passing generally upwardly from the air outlet to the at least 
one cyclone to the at least one second cyclones and generally 
upwardly from the air outlet to the at least one second cyclones to 
the motor. 

In another embodiment, the second cleaning member 
is positioned downstream of the motor, the vacuum cleaner further 
comprising an air outlet to the at least one cyclone, the air passing 
generally upwardly from the air outlet to the at least one cyclone to 
the motor and generally upwardly from motor to the at least one 
second cyclones. 

In another embodiment, the vacuum cleaner further 
comprises an air inlet to the at least one cyclone and an air supply 
conduit communicating with the cleaning head and with the air 
entry port, a portion of the air supply conduit extending 
longitudinally through the cyclone. The air supply conduit may 
connect to the air entry port other than through a 90° elbow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, 
and to show more clearly how it may be carried into effect, reference 
will now be made by way of example to the accompanying drawing 
which show a preferred embodiment of the present invention, in 
which: 

Figure 1 is a cross-sectional side elevation of an upright 
cyclonic vacuum cleaner with an air intake conduit according to the 
prior art; 

Figure 2 is a perspective view of an upright cyclonic 
vacuum cleaner according to the present invention; 

Figure 3 is a cross-section along line 3 - 3 in Figure 2 of 
the upright cyclonic vacuum cleaner of Figure 2; 
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Figure 4 is a side view of the vacuum cleaner of Figure 2 
in an in use position; 

Figure 5 is a cross-section along line 5 - 5 in Figure 3; 

Figure 6 is a cross-section along line 5 - 5 in Figure 3 of an 
5 alternate preferred embodiment; 

Figure 7 is a cross-section along the line 7 - 7 in Figure 8 
of a further alternate preferred embodiment of the instant invention; 

Figure 8 is a cross-section along line 8 - 8 in Figure 7; 

Figure 9 is a cross-section along the line 9 - 9 in Figure 10 
10 of a further alternate preferred embodiment of the instant invention; 

Figure 10 is a cross-section along line 10 - 10 in Figure 9; 

Figure 11 is a cross-section along the line 11 - 11 in Figure 
12 of a further alternate preferred embodiment of the instant 
invention; 

15 Figure 12 is a cross-section along line 12 - 12 in Figure 11; 

Figure 13 is a cross-section along the line 13 - 13 in Figure 

3; and, 

Figure 14 is a side elevational view of the cleaning head 
of the vacuum cleaner of Figure 2 when the vacuum cleaner is in the 
20 lowered in use position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

An upright cyclonic vacuum 20 according to the present 
invention is shown in the Figures 2 and 3. A floor cleaning head 22 is 
provided at the lower end of vacuum cleaner 20. Head 22 comprises a 
25 forward portion 21 and two rear portions 23 extending rearwardly 

from the forward portion 21. Rear portions 23 are spaced apart and 
define a space 25 there between. Head 22 has a dirty air inlet 27 which 
is positioned in forward portion 21 and, preferably, 


adjacent the front end of forward portion 21 (see Figure 3). Preferably, 
head 22 also comprises a transversely extending, floor-contacting 
rotating brush member 26 which is mounted for rotation in head 22. A 
handle 42 and rear wheels 44 may be provided on head 22 to facilitate 
movement of the unit for cleaning of a floor, and the like. Head 22 
may also incorporate a forward set of wheels (not shown) as is known 
in the art. 

In order to be able to convert the vacuum cleaner for 
above the floor cleaning, handle 42 may be hollow and be connected to 
a flexible hose 43 for connecting handle in air flow communication with 
the dirt filtration stages in upper body portion 29. 

Upper body portion 29 incorporates the filtration means 
for removing entrained dirt from the dirty air which is introduced into 
the vacuum cleaner, via, for example, dirty air inlet 27 and motor 24 
which draws the air through vacuum cleaner 20. Upper body portion 
29 comprises at least one cyclonic separation stage. Preferably, the 
vacuum cleaner includes at least two dirt separation stages. The first of 
the dirt separation stages preferably comprises a cyclonic dirt 
separation stage. The second stage may be a second cyclonic dirt 
separation stage or an electrostatic cleaner (eg. an electrostatic 
precipitator). It will be appreciated that additional dirt separation 
stages may be incorporated into the vacuum cleaner. For example, a 
screen or filter may be positioned between first and second cyclonic 
separations stages. Further, or alternately, a filter or a screen may be 
positioned upstream of motor 24. Further, a HEPA™ filter may be 
positioned in the air flow path through the vacuum cleaner, such as 
after motor 24. 

According to the preferred embodiment of the 
vacuum cleaner shown in Figures 2 and 3, upper body portion 29 
comprises cyclonic unit 28 positioned in the lower portion of upper 
body portion 29. Cyclonic unit 28 may comprise any type of dirt 


separation cyclone known in the art, e.g. cylindrical or frusto- 
conical, and may comprise a single cyclone or multiple cyclones 
(either in series and/or in parallel). Preferably, cyclonic unit 28 
comprises a single cyclone. Referring to Figure 3, cyclone unit 28 
comprises cyclone container 30 having an air inlet 32, typically at an 
upper end 34 thereof, adapted for providing an air flow tangentially 
to an inner dirt rotation surface 36 of container 30. Container 30 
also has a dirt collection surface or bottom 38 and a clean air outlet 
40. Upper end 34 of container 30 is sealed, such as by an upper panel 
35. 

If the vacuum cleaner is used in the upright vacuum 
cleaner mode, the air flow path through cleaner 20 commences with 
an air supply conduit 46 having an upstream portion 48 in flow 
communication with dirty air intake 27 and a downstream portion 
50. Upstream portion 48 is provided in head 22 and has a first end 52 
positioned adjacent brush member 26 for receiving the dirt laden air 
and a distal second end 54. Downstream portion 50 is positioned in 
air flow communication with second end 54. Preferably upstream 
and downstream portions 48, 50 are substantially sealed together to 
prevent air and dirt leaking therefrom. 

In one embodiment, upstream and downstream 
portions 48, 50 may comprise a single member (whether integrally 
formed or connected together). In such a case, portions 48, 50 are 
preferably flexible so as to allow cyclone container 30 to be emptied. 
Preferably, they are separate elements which are in air flow 
communication when container 30 is mounted in vacuum cleaner 
20. Thus, if a blockage develops in conduit 46, by removing 
container 30 from vacuum cleaner 20, portions 48 and 50 may be 
individually accessed at end 54 to clean out the blockage. 

As shown in Figures 3, 7 and 11 downstream portion 
50 may extend upwardly through container 30. Alternately, as 
shown in Figures 9 and 11, downstream portion 50 may extend 
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upwardly at a position adjacent the outer surface of container 30. 
Whether downstream portion 50 is provided internally (Figures 11) 
or externally (Figures 9) to container 30, by manufacturing the 
vacuum cleaner so that downstream portion 50 is removable with 
5 container 30 from the vacuum cleaner, access is provided to both 

the upstream and downstream portions of downstream portion 50 
as well as end 54 of upstream portion 48. Accordingly, multiple 
access ports are effectively provided as part of the construction of the 
vacuum cleaner. It will be appreciated that downstream portion 50 

10 may be manufactured as part of container 30 (such as by moulding it 

integrally therewith). Alternately, it may be separately 
manufactured (such as by extrusion) and subsequently affixed to 
container 30 by any means known in the art. 

Downstream portion 50 may enter container 30 at any 

15 point (eg. via a side wall) but preferably enters through bottom 38. 

Further downstream portion 50 preferably extends generally 
upwardly through the central portion of container 30 which 
comprises the area occupied by the vertical return path of the air as 
it travels from bottom 38 to outlet 40. As shown in Figure 3, 

20 downstream portion 50 preferably extends coaxially with the 

longitudinal axis A of container 30, however, it may be positioned 
off centre either internal of container 30 (see for example Figure 11) 
or external of container 30 (see for example Figure 9), 

Downstream portion 50 is preferably positioned at any 

25 location within container 30 where it does not unduly interfere 

with the cyclonic flow of air within container 30. For this reason, if 
downstream portion 50 is positioned within container 30, it 
preferably is centrally located in container 30. In particular, in a 
cyclone, the air travels generally in an annular band adjacent surface 

30 36 of container 30. The air travels generally downwardly until it 

reaches a position towards bottom 38 of container 30 at which point 
the air travels upwardly through the central portion of cyclone 


-11- 

container 30. In a most preferred embodiment of this invention, 
downstream portion 50 is positioned within this central portion of 
container 30 which contains this upflow of air. 

As shown in Figure 11, downstream portion 50 may be 
positioned adjacent sidewall 36. In such cases, downstream portion 
50 is preferably constructed so as to minimize its interference with 
the flow of air around surface 36. For example, downstream portion 
50 may be constructed with rounded surfaces so as to direct the flow 
of air around downstream portion 50. Further, downstream portion 
50 need not be circular in shape but may be elliptical or of other 
constructions wherein it has a radial extent (i.e. around inner 
surface 36) which is substantially greater than its width in a 
direction transverse thereto (i.e. radially inwardly). Thus, 
downstream portion 50 would extend only slightly into container 30 
and would not substantially interfere with the cyclonic flow of air in 
container 30. 

Exit portion 56 is positioned at the upper end of 
downstream portion 50. Inlet 32 is positioned at the distal end of exit 
portion 56 from downstream portion 56. Exit portion 56 may extend 
along any desired path from downstream portion 50 to inlet 32. 
Preferably, exit portion 56 is wholly positioned within container 30 
(eg. it does not exit container 30 through upper end 34). 

Exit portion 56 may extend at a right angle to 
downstream portion 50 as shown in Figure 3. Further, it may extend 
in a straight line to inlet 32 as shown in Figure 4. It will be 
appreciated that inlet 32 may be any inlet known in the cyclonic art 
to introduce air tangentially into a cyclone and it may be positioned 
at any point along the longitudinal length of container 30 as is 
known in the cyclonic art. 

In one preferred embodiment, exit portion 56 includes 
a curved portion. More preferably, as shown in Figure 6, exit portion 
56 is curved so as to impart circular momentum to the dirty air as it 
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travels therethrough. Depending upon the degree of curvature, exit 
portion 56 may assist in tangentially introducing the dirty air into 
container 30 or it may be the sole source of tangential entry into 
container 30 (eg. inlet 32 may merely be an opening in exit portion 56 
which does not impart any tangential rotation to the dirty air). By 
constructing the supply conduit in this manner, a 90° elbow is not 
required to redirect the dirty air to enter container 30 tangentially. In a 
typical application, replacing a 90° elbow with a gradual curved path to 
redirect the dirty air results in a about a 5 to 10 % reduction in the loss 
of suction as the air travels through the vacuum cleaner. Thus, a 
smaller motor may be incorporated into the vacuum cleaner to obtain 
the same pressure at inlet 32 or the suction at end 52 may be increased 
if the same motor is used. 

Referring to Figure 7, it will be appreciated that the dirty 
air travelling in downstream portion 50 travels outwardly to inlet 32. 
In an alternate preferred embodiment, exit portion 56 curves gently 
from the upper end of downstream portion 50 so as to travel 
outwardly towards inlet 32. More preferably, the change in direction of 
the dirty air from vertical to horizontal and from horizontal to 
tangential occurs so as to reduce the pressure drop during its travel 
from downstream portion 50 to container 30. 

Centrally located in upper end 34 of container 30 is a 
clean air outlet 40 for permitting withdrawal of air from container 30. 
From clean air outlet 40, the air flow may proceed to vacuum fan 
motor 24 or to a second stage of filtration, such as a second cyclone or 
other filtration means (eg. an electrostatic precipitator, a mesh screen 
or a filter). Subsequently, it may be in air flow communication with 
vacuum fan motor 24. 

In operation, the vacuum fan motor 24 is activated to 
induce an air flow through cleaner 20. The air flow causes a partial 
vacuum to form at end 52. Air, and entrained dirt, is drawn into 
upstream portion 48, with the aid of brush member 26. The dirty air 
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flow moves upwardly in downstream portion 50 to dirty air inlet 32 
via exit portion 56 and is introduced tangentially to container 30. 
The airflow is then accelerated around dirt rotation surface 36, and 
proceeds generally downwardly along and around dirt rotation 
surface 36 until it reaches a position towards bottom 38 of container 
30, at which point the air flow travels upwardly through the central 
portion of cyclone container 30. Container 30 may incorporate a wall 
which is a cylindrical sleeve extending downwardly from outlet 40 
to assist in preventing the treated air travelling upwardly to outlet 
40 from mixing with the dirty air which is introduced into container 
30 via inlet 32. 

As can be seen by a comparison of intake conduits 16 
and 46, of cleaner 10 and cleaner 20 respectively, the reduction of 
bends in the air conduit of the present invention beneficially results 
in a significant reduction in the turbulent pressure loss in the intake 
conduit, thereby markedly improving the efficiency of the cyclonic 
separation device as a whole. 

The presence of downstream portion 50 extending 
through the centre of container 30 interferes minimally with the 
cyclonic action of the air flow within container 30. Thus the 
presence of downstream portion 50 does not significantly effect the 
efficiency of the cyclone. 

If upper body portion 29 comprises only a single dirt 
filtration stage, then outlet 40 may be an air communication with 
motor 24. Alternately, if upper body portion 29 comprises a second 
or more filtration stage, then outlet 40 may be an air 
communication with the second filtration stage (as is shown in 
Figure 3). It will be appreciated that motor 24 may be positioned at 
any stage in the air flow path through upper body portion 29 
provided a sufficient amount of dirt has been removed from the air 
so as not to damage or unduly damage motor 24. 
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As shown in Figure 2, vacuum cleaner 20 includes second 
filtration stage 60. The second filtration stage may comprise one or 
more cyclones. If the second stage comprises a plurality of cyclones, 
they may be either in series or parallel but are preferably in parallel. In 
the preferred embodiment of Figures 3 and 13, second filtration stage 
60 comprises three second cyclones 62. Second cyclones 62 may be the 
same or different and may of any particular configuration known in 
the art. Second filtration stage 60 also comprises a conduit 64 in fluid 
flow communication with outlet 40 from the first stage cyclone 28. 
Conduit 64 is in air flow communication with inlets 66 to second stage 
cyclones 62. The partially cleaned air is introduced tangentially into 
second stage cyclones 62 and travels downwardly therethrough with 
the separated dirt exiting second cyclones 62 via dirt outlets 68. The 
further cleaned air travels upwardly through the central portion of 
second cyclones 62 to air outlets 70. 

The air may travel directly to motor 24 or may pass 
through a screen or filter 72 which is positioned between second 
filtration stage 60 and motor 24. The cleaned air travelling by motor 24 
cools the motor. The cooled air may then exit the vacuum cleaner or 
may pass through a further filtration stage. 

In Figures 2 and 3, the air passes upwardly from motor 
24 to a third filtration stage which comprises, eg., a HEP A™ filter or an 
electrostatic precipitator. The further cleaned air exits vacuum cleaner 
20 after passage through third filtration stage 74. 

In an alternate embodiment, if the vacuum cleaner is 
convertible for off the floor cleaning (i.e. in a canister mode), then 
handle 42 may be in air flow communication with the upstream 
portion of conduit 48 by a flexible hose 43 and conduit 76. Suitable 
valving means known in the art may be incorporated to selectively 
connect in air flow communication dirty air inlet 27 and handle 42 with 
conduit 50. 
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By this design, it will be appreciated that from second 
end 54, the dirty air travels upwardly through the filtration stages 
and exits the vacuum cleaner at the top- In particular, the air travels 
upwardly to air inlet 32 to cyclonic unit 28. The air then travels 
5 upwardly to the air inlets 66 to the second cyclone 62. The air then 

travels upwardly from air outlet 70 to the motor and, if desired, 
further upwardly to the third filtration stage 74 prior to exiting the 
vacuum cleaner. Regardless of the sequence of the filtration stages, 
or their numbers, the air continues to travel generally upwardly 

10 from one stage to the next without substantial bends or 90°elbows 

being required to direct the air flow. 

In conventional designs as shown in Figure 1, the air 
must reverse course and flow downwardly into head 22 so as to cool 
the motor. By positioning the motor in upper body portion 29 in 

15 the air flow path, a substantially more direct air flow path may be 

created (by the elimination of several elbows required to bring the 
cleaned air down to head 22) thus substantially reducing the 
pressure drop. For example, the pressure drop through the vacuum 
cleaner such as is shown in Figure 3 may be about 35 inches of water 

20 at 45 cfm. By substantially reducing the pressure drop through the 

vacuum cleaner, the size of motor 24 may be consequentially 
reduced without reducing the air flow or suction through the 
vacuum cleaner. 

Upper body portion 29 is preferably pivotally mounted 

25 to head 22 such as by a ball joint 78. Accordingly, the upper body 

portion may be positionable in an upright storage position as shown 
in Figure 3 wherein upper body portion 29 extends generally 
vertically upwardly from head 22. Upper body portion 29 may be 
lockingly positioned in this place by a locking means as is known in 

30 the art. Upper body portion 29 is preferably so positioned at a 

position forward of rear portions 23 and more preferably on front 
portion 21. Head 22 is preferably configured given the vertical 
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position of motor 24 in upper body portion 29 such that when upper 
body portion 29 is at an angle of 40° to the vertical as shown in 
Figure 14, then the centre of gravity of upper body portion 29 is 
positioned in front of wheels 44 and, more preferably, above space 
25. 

In a particularly preferred embodiment, upper body 
portion 29 is positionable in a lowered storage position wherein 
upper body portion 20 extends generally rearwardly from front 
portion 21 of head 22. Preferably, space 25 has a sufficient width so 
as to allow upper body portion 20 to fit therewithin so that 
longitudinal axis B of head 22 is generally parallel to longitudinal 
axis A of upper body portion 29. More preferably, longitudinal axis 
A and B define a continuous axis when upper body portion 29 is a 
lowered stored position. 

In a particular preferred embodiment, space 25 has a 
sufficient width to accommodate therein the lower portion of upper 
body portion 29. Thus rear portions extend on either side of upper 
body portion 29 when upper body portion 29 is in the lowered 
storage position. However, if the portion of conduit 48 extending 
from joint 78 to bottom 38 is sufficiently long, upper body portion 20 
may be positionable in the lowered storage position such that 
bottom 38 is spaced from rearward ends 80 of rear portions 23. With 
this profile, vacuum cleaner 20 may be easily placed under many 
beds and like pieces of furniture for storage or cleaning. Further, it 
may be hung for storage such as from a hook mounted in a wall or 
from a ceiling by means of hanger 82 using any hanger means 
known in the art. 

Despite having motor 24 positioned on upwardly 
extending portion 29, only a small amount of force may be required 
to hold vacuum cleaner 20 in an in use position as shown in Figure 
4. For example, when upper body portion 29 is inclined such that 
axis A is at an angle a (see Figure 14) of 40° to the vertical, the 
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weight exerted by handle 42 in the hand of a user may be less than 
three pounds and, preferably, is less than two pounds* Accordingly, 
the vacuum cleaner provides ease of use despite the position of the 
motor towards the upper body portion 29. 

Therefore, the configuration of the air path through 
the vacuum cleaner according to the present invention 
advantageously permits a substantial reduction in the pressure loss 
without interfering with the overall performance of the cyclone 
separation device. Thus, the present invention permits a smaller 
motor to be used to provide a similar draw at the intake end 52 
compared to current designs. 

While the above description constitutes the preferred 
embodiments, it will be appreciated that the present invention is 
susceptible to modification and change without departing from the 
fair meaning of the proper scope of the accompanying claims. 
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We Claim : 

1. An upright vacuum cleaner comprising: 

(a) a cleaning head for cleaning a surface; 

(b) an upper body portion mounted on the cleaning head, the 
upper portion having a longitudinally extending axis and 
comprising: 

(i) at least one cyclone having an air entry port; and, 

(ii) a motor positioned above the at least one cyclone and 
in air flow communication with the at least one cyclone. 

2. The vacuum cleaner as claimed in claim 1 wherein the cleaning 
head has a forward portion including an opening in air flow 
communication with the at least one cyclone and two spaced apart 
rear portions extending rearwardly from the forward portion, the 
spaced apart rear portions defining on open space therebetween, the 
upper body portion mounted on the cleaning head at a position 
forward of the spaced apart rear portions* 

3. The vacuum cleaner as claimed in claim 2 wherein the upper 
portion is positionable in a lowered in use position wherein the 
longitudinally extending axis is at an angle of 40° to the vertical and, 
when the upper body portion is in the lowered in use position, the 
centre of gravity of the upper body portion is positioned above the 
open space. 

4. The vacuum cleaner as claimed in claim 3 wherein the upper 
body portion further comprises a handle, the weight of the handle 
in the lowered in use position being 2 lbs. or less. 


-19- 

5. The vacuum cleaner as claimed in claim 3 wherein the spaced 
apart rear members have floor contacting members adjacent the 
ends thereof. 

6. The vacuum cleaner as claimed in claim 5 wherein the spaced 
5 apart rear members have floor contacting members positioned 

rearwardly of the centre of gravity when the upper body portion is 
in the lowered in use position. 

7. The vacuum cleaner as claimed in claim 1 wherein the upper 
body portion is pivotally connected to the cleaning head whereby 

10 the upper body portion is moveable between an in use position in 

which the upper body portion extends upwardly and rearwardly 
from the cleaning head and a lowered storage position in which the 
upper body portion extends generally rearwardly from the cleaning 
head. 

15 8. The vacuum cleaner as claimed in claim 7 wherein the cleaning 

head has a forward portion and two spaced apart rear portions 
extending rearwardly from the forward portion, the upper body 
portion mounted on the cleaning head at a position forward of the 
spaced apart rear portions, the spaced apart rear portions defining on 

20 open space therebetween sized for receiving the upper body portion 

therebetween when the upper body portion is in the lowered storage 
position. 

9. The vacuum cleaner as claimed in claim 1 wherein the upper 
body portion further comprises a handle, the weight of the handle 

25 in the lowered in use position being 2 lbs. or less. 

10. The vacuum cleaner as claimed in claim 1 further comprising a 
mounting member engageable with a support member mounted on 
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a wall whereby the vacuum cleaner may be hung flush against the 
wall when the upper body portion is in the lowered storage 
position. 

11. The vacuum cleaner as claimed in claim 1 further comprising a 
second cleaning member positioned downstream from the at least 
one cyclone. 

12. The vacuum cleaner as claimed in claim 11 further comprising 
an air outlet to the at least one cyclone for passage therethrough of 
air, the air passing generally upwardly from the air outlet to the 
motor. 

13. The vacuum cleaner as claimed in claim 12 wherein the second 
cleaning member is an electrostatic cleaning member. 

14. The vacuum cleaner as claimed in claim 11 wherein the second 
cleaning member is positioned between the at least one cyclone and 
the motor. 

15. The vacuum cleaner as claimed in claim 11 wherein the second 
cleaning member comprises at least one second cyclone. 

16. The vacuum cleaner as claimed in claim 11 wherein the second 
cleaning member comprises a plurality of second cyclones. 

17. The vacuum cleaner as claimed in claim 15 wherein the second 
cleaning member is positioned between the at least one cyclone and 
the motor, the vacuum cleaner further comprising an air outlet to 
the at least one cyclone and an air outlet to each of the at least one 
second cyclones, the air passing generally upwardly from the air 
outlet to the at least one cyclone to the at least one second cyclones 
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and generally upwardly from the air outlet to the at least one second 
cyclones to the motor. 

18. The vacuum cleaner as claimed in claim 15 wherein the second 
cleaning member is positioned downstream of the motor, the 
vacuum cleaner further comprising an air outlet to the at least one 
cyclone, the air passing generally upwardly from the air outlet to the 
at least one cyclone to the motor and generally upwardly from 
motor to the at least one second cyclones. 

19. The vacuum cleaner as claimed in claim 1 further comprising 
an air inlet to the at least one cyclone and an air supply conduit 
communicating with the cleaning head and with the air entry port, 
a portion of the air supply conduit extending longitudinally 
through the cyclone. 

20. The vacuum cleaner as claimed in claim 19 wherein the air 
supply conduit connects to the air entry port other than through a 
90° elbow. 

21. An upright vacuum cleaner comprising: 

(a) a cleaning head for cleaning a surface having a forward 
portion and two spaced apart rear portions extending rearwardly 
from the forward portion; 

(b) an upper body portion mounted on the cleaning head, the 
upper portion having a longitudinally extending axis and at least 
one cyclone having an air entry port, the upper body portion 
mounted on the cleaning head at a position forward of the spaced 
apart rear portions, the spaced apart rear portions defining on 
open space therebetween sized for receiving the upper body 
portion therebetween when the upper body portion is in the 
lowered storage position. 
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ABSTRACT OF THE DISCLOSURE 


An upright vacuum cleaner has a cleaning head for cleaning a surface 
and an upper body portion mounted on the cleaning head. The upper 
portion comprises a longitudinally extending axis, at least one cyclone 
having an air entry port and a motor positioned above the at least one 
cyclone and in air flow communication with the at least one cyclone. 
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and the national or PCT international filing date of this application. 


U.S. Parent Application or PCT Parent 
Number 


Parent Filing Date 
(MM/DD/YYYY) 


Parent Patent Number 
(if applicable) 


39/227,534 


01/08/99 


□ Additional U.S. or PCT international application numbers are listed on a supplemental priority data sheet PTO/S8rt)2B attached hereto. 


As a named inventor, I hereby appoint the following registered practi tionerf s) to prosecute this app lication and to tra nsact aB business in the Paten t 


and Trademark Office connected therewith: £7| Customer Number [ 


1059 


□ Registered practitionerts) name/registration number fisted below 


Place Customer 
Number Bar Code 


Name 


Registration 
Number 


Registration 
Number 


Daniel R. Bereskin 
Richard J. Parr 
H. Roger Hart 
David W.R. Langton 
Uoyd Sarginson 
nrnothv J. Sinnott 


22,257 
22,836 
26,426 
27,747 
29,245 
31,083 


H. Samuel Frost 
Philip Mendes da Costa 
Robert B. Storey 
John R. Rudolph 
Robin LA. Coster 

Michael Ei Chartes 


31 t 696 
33,106 
33,108 
38,003 
38,016 
38.036 


Additional registered practitioner's) named on supplemental Registered Practitioner Information sheet FTO/SB/02C attached hereto. 


Direct all correspondence to: 0 Customer Number 

or Bar Code Label 


1059 


OR □ Correspondence address betow 


Name 

Bereskin & Parr 

Address 

Box 401 

Address 

40 King Street West 

City 

Toronto state ° ntario 

ZIP 

M5H 3Y2 


Canada Telephone (41 6) 364-731 1 

Fax 

(416)361-1398 


I hereby declare that all statements made herein of my own knowledge are true and that an statements made on information and belief are 
believed to be true* and further that these statements were made with the knowledge that willful false statements and the ike so made are 
punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such wilrfui false statements may jeopardize the validity of the 
application or any patent issued thereon. 


Name of Sole or First !nventor: 


O A petition has been filed for this unsigned inventor 



D Additional inventors are being named on the supplemental Additional Inventor(s) sheet(s) PTO/SB/02A attached heretc 


IPage2of2] 


PteiM type ft ptut sign (♦) »r*We this box -a* ] + ^ 


Under tne Paperwork Reduction Act of 1991 m 
vatid CMS control number. 


PTC^SOVWA (3-97) 
Approved far ute through fltttm OMB 0661 -0035 
Patent and Trader*** Office U.S. DEPARTMENT OF COMMERCE 
are required to respond to a coflectton of Worroatton untesi R oonrtins a 


DECLARATION 


AODmONAL. INVENTORY) 
Supplemental 3h*«t 
P»9« JL_ of 1_ 


frame oi Aaamonn «>oimiuvvfiw»i »r«u«y 


Given Name (first and middle (If any]} 

Family Name or Surname 

Helmut Gerhard 

Conrad 

Ipvomofe 
Signature 


Data 


Residence; City 

Hampton 

y 

State 

Ontario 

Country 

Canada 

( 

Cltlxenshfp 

Canadian 

Pees Office Addrees 

tT Kitty Otiovt 

Poet Office Addnm 

27 Kino Street 

aty 

Hampton 

State 

Ontario 

ZIP * 

.OB 1J0 

Country 

Canada 

Name of Additional Joint In writor, If any; | fjA poutkm i«m b++o <or #a* i»%*io**4 i*v*nt<v 

Gfyen Name (first and middle (If any]) 

family Name or Surname 



Inveniof'e 
Signature 


Gate 


Residence? Cltv 


atete 


Country 


CftfcMMhlo 


Poat omce Addree* 


Poet Office Addreee 


Ctty 


etete 


ZIP 


Country 

Nameof Addttior 

ial Joint Inventor, if any: 


□ A petition tie* oeen Wad for thia unsigned Inventor 

Given Nam* (firvt and middle (if any]) 

family Name or domanw 



tftventof*e 
Signature 


Data 


Resfrfenoe: Ctty 


state 




Ctttsenahlp 


Poet Omee Addreee 



Offfea AHrfr**« 


Ctty 

r it « ♦ , 


State 


ZIP ( j Country j 


Patents, WftsnJflOfon, OC 2023 i. 


Ptease type a plus sign {+) inside this box • 


Under the Paperwork Reduction Act of 1995, no persons are 
valid OMB control number. 


PTO/SB/02C (3-97) 
Approved tor use through 9/30/98. OMB 0651*0032 
Patent and Trademark Office; US. DEPARTMENT QF COMMERCE 
required to respond to a coffecfcon of information unless it contains a 


+ 


DECLARATION 


REGISTERED PRACTITIONER 
INFORMATION 
(Supplemental Sheet) 


Name 


Registration 
Number 


Name 


Registration 
Number 


Micheiine Gravelle 
Andrew I. Mcintosh 
Shawn D. Jacka 


40,261 
40,453 
43,379 


Robert H.C. MacFariane 
Stephen M. Beney 


40,366 
41,563 


Burden Hour Statement: This form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs of the individual case Any 
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent and Trademark 
^^S^SSS^OC& FEES ° R COMPLETED TORMS TO ™ S ADDRESS. SEND TO: Assistant Coa^iss^Tfor 


+ 


UPRIGHT VACUUM CLEANER 


ASSOCIATE POWER OF ATTORNEY 


Please recognize as our associate attorneys, with full powers to 
prosecute this application, the additional practioners, as follows: 

Anthony M. Zupcic (Registration No. 27,276) 
Warren E. Olsen (Registration No. 27,290) 
Scott D. Malpede (Registration No. 32,533) 
Richard P. Bauer (Registration No. 31,588) 
Mark A. Williamson (Registration No. 33,628) 
Daniel S. Glueck (Registration No. 37,838) 
Brian L. Klock (Registration No. 36,570) 

FITZPATRICK, CELLA, HARPER & SCINTO 
Customer No. 05514 
30 Rockefeller Plaza 
New York, NY 10112-3801 
Facsimile No. 212-218-2200 

Telephone inquiries concerning this associate power may be directed to 
the Washington, D.C. office of the associate attorneys, as follows: 

Docket No. : 2019. 910C1 (or 2019.753C1 ) 
Warren E. Olsen (Reg. No. 27,290) 
Telephone No. : 202-530-1010 
Facsimile No. : 202-530-1055 

All papers and written correspondence should continue to be directed to 
the principal attorneys, as follows: 

BERESKIN & PARR 
Box 401 

40 King Street West 
Toronto, ON M5H 3Y2 
CANADA 


Philip C. Mendes da Costa 
Reg. No. 33,106 



